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TTTT.F. OF THE INVENTION 

Magnetooptic recording medium and storing apparatus 



BACKGROUND OF THE INVENTION 

Field of the Invention 

The invention relates to a magnetooptic recording medium 
for recording and reproducing information by using a laser beam and to a 
storing apparatus. More particularly, the invention relates to a 
magnetooptic recording medium for reproducing a recording mark 
smaller than a laser beam by a magnetically induced super resolution and 
to a storing apparatus. 
Description nf the Related Arts 

In recent years, as an external recording medium of a 
computer, an optical disk has been highlighted. According to the optical 
disk, by forming recording pits on the submicron order onto a medium by 
using a laser beam, a recording capacity can be remarkably increased as 
compared with that of a floppy disk as a conventional external recording 
medium. When considering a magnetooptic disk of 3.5 inches, although 
the initial disk has only a capacity of 128 MB, the disk having a capacity of 
1.3 GB has been realized in recent years. A magnetooptic disk of 3.5 
inches having the largest capacity of 1.3 GB at present will now be 
described. High density recording is realized by setting a track pitch to 
0.90 and setting a mark length to 0.38 |xm and, further, by using a 
super resolution technique called MSR (Magnetically Induced Super 
Resolution) . According to the MSR technique, by devising the medium 
side, a mark smaller than a spot diameter of the laser beam can be 
recorded and reproduced. By using the MSR technique, the capacity 



which is 10 times as large as the capacity of 128 MB of the initial disk can 

be realized. 

The MSR technique will now be described. Figs. 1A and IB 

for a medium construction, a 3-layer construction of a recording layer 
200, an intermediate layer 202, and a reproducing layer 204 will be 
described as an example. A mark recorded in the recording layer 200 is 
mfluenced in a low temperature portion in from of a laser beam 205 by a 
reproducing magnetic field, so mat a front mask 206 is formed in the 
erasing direction. An arrow 216 indicates a medium rotating direction. 
to a portion behind the laser beam 205, heat generated by a reproducing 
power is accumulated, so that a temperature rises, a magnetization of the 
intermediate layer 202 is extinguished, and a rear mask 212 which faces 
a same recording direction 210 as mat of a reproducing magnetic field 
208isformedinthereproducinglayer204. An aperture 214 is formed 
in an intermediate portion between the front mask 206 and rear mask 
2ia Only in mis portion, a magnetization in the recording layer 200 > 
reflected to the reproducing layer 204 through the intermediate layer 202, 
sothatmereproductionbytheMSRisrealized. The reproduction of the 
mark smaller than the laser beam 205 can be realized. The MSR 
technique is particularly a type called a super resolution (MSR) of the 
double mask type rear aperture detection system. 

ta case of reproducing by the MSR, it is necessary to raise the 
reproducing power to a power larger than mat in case of me ordinary 
reproduction and raise a temperature of the reproducing portion. 
However, usually, since an ID area between darn areas is formed by a ptt 
train, mere is no need to raise the reproducing power. If the 



repricing power is iarge, a reproducdon signai which is inputted » a 
; ro duZ^-oo^ea nd .e re i S ap 0 ,.W^at,t^a 
grange. Uisi^Meto^e^eteptoduch.powe.^e 
IthatoftheMSK. ^etefote, attheheadofUtedataateawhete* 
Ruction of the MSR is executed, since the reproducing power at the 

of reproducing the * area is smaH, a preheating effect is not 
obt^anddtelargerreproductogpowerisnecessary. There*, 

consequent*, a probiem such ft* a reproducing power margnt . 

reduced. 

sMmaABxmirffiifiiEctnais 

According to the invention, a magnetooptic recording 
^canbeassuredevenifareprc^udngpowerofanmareaissn^ 

~ P ™ M *L, rih , to the invention, there is provided a magnetoopuc 
.^ding medium in which at .est a recording iayer for recording data 

a reproduce iayer for reproducing the da* recorded in the 
^rfing iayer are forme* on a suhstrate and the recorded data is 
^ducedbyserdngaproperreprcKiucingiaserpowerupon 

Action, wherein magnet direcdons of a buffer area, a sector 

^on. Accordfcgtotheinvendon as mentioned above, by un,^ 

.nagnetizing fte buffer sector address area, and gap area winch are 

^v^edb^eenAedataareasmftereco.dJngdirecdon.the 

r^umente.astatewhereanapertureandarearn^canbeformed 



be provided. 

recording medium in which at least a recording layer for recording data 
and a reproducing layer for reproducing the data recorded in the 
recording layer are formed likewise on a substrate and the data is 
^ucedbyserdr^aproperreprc^udnglaserpowerupon 

reproduction, wherein a portion before a data area where the data ts 
recordedisurifbrmlymagnenzedtoarecordingdirecdon. That*, 

wh „,e area of a buffer area, a sector address area, and a gap area which 

sandvdchedbemeentheda.aareas.d.emediumentersastate where 
^apertureandarearmaskcanbefonnedmoreeasily. Amediumin 

which even at the head of the data area without a preheating, the 
^ucdonbytheMSRcanbereaBzedbyasmaUerreproducir^power, 

and a reproducing power margin is wider can be provided. 

According to the invention, there is provided a magnetooptic 
reeo^mediummwMchamarUofarecordingiayer is reflected from 
anaperturesandwichedbetweenafrontmaskformedaheadofa 

reproducing beam in a reproducing layer and a rear mask formed betand 
the reproducing beam, and data is reproduced by an MSR. 

According to me invention, mere is provided a magnetoopoc 
recordingmediuminwhichasignalisrecorfedandreproduced 

„n to/f rom one or both of lands and grooves which are formed alternately 



ares 
an 



onrnemedium. Particularly, ft. invention is suitable for .he 
^etooptic recording medium in which the signal is recorded and 
produced onto/from both of the lands and the grooves. 

According to the invention, mere is provided a storing 

irodu^U.vertorreproduangmedatare^rdedinme — 
tever are formed on a substrate of a magnetic recording mednun, 

produces the recorded d*a by sening a proper reproducing laser 

predetermined recovery condition such as read error, temperature 
^flucmatior.orti.Ukeoccurs.uniformlymagnetizesn^etizmg 

^ons o, a buffer area, a sector address area, and a gap area whrch 
a.esandwichedbetv.eenda.aarea.mwmchmedataisrec^edmme 

^redirection and, mereaAer,ret^ 

According to me invention, mere is also provided a stormg 
apparatus, wherein at least a recording layer for recordmg data and a 

fcyer are formed on a substrate o, a magne»optic recording medrum, 
and the storing apparanrs comprises: a reproducing unit which 
^ducesmerecc^eddatabysettingapro^reproducingi^ 

p^eterminedrecoveryconditionsuchasreaderror, temperature 

a da* area where the data is recorded In the recording direcuon and, 
hereafter, retries the reproduction. In me spring apparatus, the 
producing unit reflect a marlcin tire recording layer from an aperture 
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sandv.thedbetweenafromnuKkformed ahead of a reproducing beam 
in the reproducing layer and a rear mask formed behind me reproducing 
beam.andreproducesmedatabyanMSR. Further, in the storing 
apparauas, the reproducing unit reproduces a signal recorded on one or 
both of lands and grooves which are alternately formed on die 
magnetooptic recording medium. 

According to the invention, there is provided a magnetooptic 
recording medium, wherein a portion of an emboss areaoraspace area 
before or after a data area where data is magnetoopticaUy recorded is 
uniformly magnetized in the recording direction The emboss areas 
locating before and after the data area are emboss trains (pit trams) 
constructed by concave portions formed on the lands in case of the land 
recording, emboss trains formed with convex portions on me groove so 
as tol^eaheight up toaland surface*^ 
eu^ trains of .he concave portions or convex portions corresponding 
«, each of the tend recording and the groove recording in case of the 
.and/groove recording. AU of mem are concave and convex emboss 
trains. The space area is a flat area where no da* is recorded, for 
example, a mirror surface area or a gap area. The position before me 
data area denotes a range where when the laser beam is located at the 
boundary of the data area, the portion in mis range has «o function as a 
rear mask when it is seen from the boundary. 

Further, according to the invention, there is provided a stonng 
apparatus having a format write processing unit which uniformly 
u.agnedzes a portion before or after a data area on a magnetooptic 
recordingmediumvAeredataisrecorded^ In 
a manufacturing iine or me Uke of me magnetooptic recordmg medium 



acceding «o the invention, this storing apparatus is used as a format 

writer of the medium. 

The above and other objects, features, and advantages of the 
present invention willbecome more apparent from the foUowing detailed 
description with reference to the drawings. 

Figs. 1A and IB are explanatory diagrams of an MSR 
reproduction in a conventional medium initialized in the erasing 
direction; 

Fig. 2 is an explanatory diagram of a magnetooptic recording 
medium according to the invention; 

Fig. 3 is an enlarged explanatory diagram of a recording 

surface of an ID area in Fig. 2; 

Figs. 4A and 4B are explanatory diagrams of a medium 
structure in which the ID area sandwiched between data areas has been 
initialized in the recording direction according to the invention; 

Figs. 5A and 5B are explanatory diagrams of a conventional 
medium structure initialized in the erasing direction; 

Figs. 6A to 6C are explanatory diagrams of an MSR 
reproduction using the magnetooptic recording medium according to the 
invention; 

Fig. 7 is an explanatory diagram of a conventional 
magnetization structure of a boundary area of a front mask and an 
aperture of the medium initialized in the erasing direction; 

Fig. 8 is an explanatory diagram of a magnetization structure 
of a boundary area of a front mask and an aperture of the medium 
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initialized in the recording direction according to the invention; 

Fig. 9 is a characteristics graph showing a reproducing power 
margin in the magnetooptic recording medium of the invention in 
comparison with that of a conventional medium; 

Fig. 10 is an explanatory diagram enlargedly showing an ID 
area where the land/groove recording according to the invention has 

been performed; 

Figs. 11A and 11B are block diagrams of a storing apparatus 

according to the invention; 

Fig. 12 is a flowchart for a recovery process for a reproduction 
error according to the storing apparatus in Figs. 11A and 11B; and 

Fig. 13 is a flowchart for a temperature recovery process 
according to the storing apparatus in Fig. 12. 

pmv^Fn DEC^nynrw OF THF PFFFFWD EMBODIMENT 

jgrj^Xl Fi s 2isan ^ lanator y diagram sh 7^ ng 311 external ™ w of 



magnetloptic recording medium 10 of Ae4vention is a magnetooptic 
disk medium having a diameter of, fop4imple, 90 mm, has a memory 
capacity of, for example, 1.3 GByfi uses an MSR technique according to 
ipdouble mask • rear aperture/ ietection. 

f f Cl Fig. 3 is a diagram enlargedly showing^ medium portion 
ifeludiilg an ID area on the recording surface otthe magnetooptic 
Xrdlg medium 10 of Fig. 2. In this medium portion, lands 12 and 
grooves 14 are alternately formed in the radial direction at regular 
intervals. ID areas 18 are formed in the^rcumferential direction at 
predetermined intervals. The ID area4 is constructed by a buffer area 
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20, a sector address area 22, and a gap area 2/from the front side 
serrtngasarotatingdirecdon. Both sides jm the ID area 18 correspond 
to data areas 16-1 and 16-2. Pit trains ar/formed in the sector address 

area 22 in the ID area 18. / 

Figs. 4A and 4B show an ir/tial state of a medium structure 
according to the invention. Fig. 4A shows one track taken out from 
tracks in Fig. 3. The ID area 18 is formed between the data area 16-1 
locating in the rotating direction and the next data area 16-2. The ID 
.tea 18 is constructed by the buffer area 20, sector address area 22, and 
gap area 24 in order from the from side. Fig. 4B shows a cross sectional 

layer 28, and a reproducing layer 30. The recording is performed at a 
recording densiry that is equal to or higher man a cut-off frequency. 
Upon reproduction, by setting a proper reproducing laser power, the data 
tecorded at the recording density that is equal » or higher man the cut- 
off frequency can be reproduced by the MSR. A component construction 
of each layer of the magnetoootic recording medium of the invention is as 
follows. Forexample,merecordinglayer26isconsm.c.edbyTBof22 
weight %, Fe of 66 weight %, and Co of 12 weight %. The intermediate 
layer 28 is constructed by Gd of 28 weight % and Fe of 72 weight %. 
Further, the reproducing layer 30 Is constructed by Gd of 21 weight %, Fe 
of 60 weight %, and Co of 19 weight %. According to the magnetooptic 
tecording medium of the invention, initialization of the medium is 
performed to a recording direction 32 just after the manufacturing. 
That is, a magnetic field larger man a coercive force of the medium is 
applied and the whole surface of the medium is magnetized to the 
uniform direction, namely, the recording direction 32 in the invention. 
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According to the initialization for magnetizing the medium in the 
recording direction 32, a micro magnetic domain which becomes a cause 
of noises is eliminated, in case of the land recording medium as shown 
in Fig. 3, since the grooves 14 cannot be erased by a magnetooptic disk 
drive, the medium is initialized in the recording direction 32 at a stage 
just after the manufacturing. Therefore, according to the magnetooptic 
recording medium of the invention, when the medium is in a use state 
where it is set into the magnetooptic disk drive and the recording and 
reproduction are executed, as shown in Fig. 4B, the ID area 18 
constructed by the buffer area 20, sector address area 22, and gap area 
24 sandwiched between the data areas 16-1 and 16-2 where the data is 
recorded has been magnetized in the recording direction 32. 

On the other hand, according to the conventional 
magnetooptic recording medium from which the reproduction by the 
MSR is performed, the medium is initialized to an erasing direction 34 
just after the manufacturing of the medium as shown in Figs. 5A and 5B. 
Therefore, in a recording/reproducing state of the magnetooptic 
recording medium, the ID area 18 existing between the data areas 16-1 
and 16-2 has been magnetized in the erasing direction 34. 

An influence which is exerted on a reproducing power margin 
by the magnetizing direction just before the data area will now be 
described. Figs. 6A to 6C show a reproducing principle of the 
magnetoopticrecordingmediumofmeinvention. That is, Fig. 6A shows 
a plan view of three tracks. Fig. 6B shows a formatting state in the 
tracking direction. Further, Fig. 6C shows a medium structure. In Figs. 
6A to 6C, according to the reproduction by the MSR, in a manner similar 
to that shown in Figs. 1A and IB, a recording mark is read from an 
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aperture 42 sandwiched by a front mask 36 ahead of a laser beam 35 and 
a rear mask 40 behind the laser beam 35. To widen the reproducing 
power margin, particularly, to widen the reproducing power margin on 
the low power side, it is sufficient to set a magnetizing state where the 
aperture 42 subsequent to the front mask 36 can be easily formed. 

Fig. 7 shows a detailed magnetizing state regarding the 
conventional magnetooptic recording medium in Figs. 5A and 5B. In 
correspondence to it, Fig. 8 shows details of a magnetizing state 
regarding me magnetooptic recording medium of me invention. In the 

magnetization structure of the recording layer 26, intermediate layer 28, 
and reproducing layer 30 in Figs. 7 and 8, the recording layer 26 and 
reproducing layer 30 become TM-rich in which the greater part is 
occupied by the magnetizing state by transition metal TM of Fe and Co. 
The intermediate layer 28 becomes RE-rich in which a principal part of 
the magnetization structure is occupied by a rare earth. According to 
the conventional medium of Fig. 7, when the transition metal TM serving 
as a switched connection, that is, the magnetization of lead or cobalt is 
confirmed in the area of the front mask 36, as shown in a TM magnetizing 
direction 48, all of the layers of the recording layer 26, intermediate layer 
28, and reproducing layer 30 are directed to the same TM magnetizing 
direction 48, a magnetic domain wall as a boundary between the 
magnetic domain of the recording layer 26 and the magnetic domain of 
the intermediate layer 28 does not exist, and it will be understood that 
the medium is in a stable state, that is, a state where the aperture 42 is 
hard to be formed. In Fig. 7, each of arrows 44 and 46 indicates a 
synthesis magnetizing direction (magnetizing direction of TM + RE) of 
the transition metal TM and rare earth RE. On the other hand, 
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,rding to the magnetooptic recording medium of the invention in Fig. 
8, when the magnetization of the transition metal TM serving as a 
switching connection in the area of the front mask 36 is confirmed, the 
magnetizing directions are different like a TM magnetizing direction 50 
and the TM magnetizing direction 48 in the recording layer 26 and 
intermediate layer 28. Therefore, the magnetic domain is formed at the 
boundary between the recording layer 26 and intermediate layer 28. It 
will be understood that the medium is in an unstable state as compared 
with that of the magnetization structure of the conventional medium of 
Fig. 7. Therefore, at the boundary between the front mask 36 and 
aperture 42, the magnetizing state of the magnetooptic recording 
medium of the invention having the magnetizing state of Fig. 8 can more 
rapidly change for the temperature by the reproducing beam. 
Consequently, the reproducing power margin can be widened. 

Fig. 9 shows the reproducing power margin of the 
magnetooptic recording medium of the invention in comparison with that 
of the conventional medium. A power margin 60 in the invention is 
widened toward the low power side from a reproducing power margin 62 
of the conventional medium by about 0.5 mw. It can be confirmed that 
the reproducing power margin has been widened by initializing the ID 
'andwiched by the data areas in the recording direction. 

Fig. 10 is an explanatory diagra^ enlargedly showing an ID 
faUfei* respect to another embodimen^of the magnetooptic recording 
melulaccording to the invention, h/an embodiment, a land/groove 
magnetooptic disk medium for peffiXng the recording to both of the 
lands and tne grooves will be desXd as an example. According to the 
land/groove magnetooptic reco/ing medium, since data is recorded and 
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described. A land sector address area 22-1 is provi , 

3^,0. Su^uen^a^sectoraddressarea^^ 



manufacturing oiu«="-~~ ,1 tr1P recording direction. 

powerandAereisaUimtaOoniachtotalarge p 

u .4 There is (consequently, a tendency such that me 
^otheohtamed. ^f^^^ediuniin which 
reproducing power margin is narrowe 

fce signal is recorded only olo Che lands as shown in ttg. 3. *e 
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provides a larger effect if it is appl^d to the land/groove magnetooptic 
recording medium as shown in Jig. 10. 

Further, in the above embodiment, although the whole ID 
area including the buffer area, sector address area, and gap area other 
than the data areas has been magnetized in the recording direction, with 
respect to the improvement of the reproducing power margin according 
to the invention, if the magnetizing state of the portion just before the 
data area 16-2 in Figs. 3 and 10 is set in the recording direction, an 
enough effect of enlarging the reproducing power margin toward the low 
power side as shown in Fig. 9 can be derived. 

Figs. 11A and UB are block diagrams of an optical disk drive 
as a storing apparatus of the invention. A magnetooptic disk (MO) 
cartridge is used as an example of the magnetooptic recording medium. 
The optical disk drive is a drive which can perform the recording and 
reproducing by using the lands, lands/grooves, or grooves of the medium 
and constructed by a controller 100 and an enclosure 102. The 
controller 100 has: an MPU 114 for performing a whole control; an 
interface controller 116 for performing transmission and reception of 
data to/from a host; an optical disk controller (ODC) 118 having a 
formatter and an ECC function which are necessary for reading and 
writing of the medium; and a buffer memory 120. As a writing system, 
an encoder 122 is provided for the optical disk controller 118. As a 
reading system for the ODC 118, a detector 132, a head amplifier 134, a 
read LSI circuit 128, and a decoder 126 are provided. Further, a laser 
diode control circuit 124 and a laser diode unit 130 are provided. The 
detector 132 receives return light from the magnetooptic disk and 
outputs an ID signal and an MO signal to the read LSI circuit 128 through 
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m ehead amplifier 134. The read Uildrcui, 128 forms a read dock and 
read data from the inputted ID signal and MO signal and outputs them to 
the decoder 126. An environment temperature to the apparatus 
detectedbyatemperatureser^riSeisinputtedtotheMPUlU. A 

light emitting power in me laser diode unit 130 is optimised on the has* 
ofmeenvironmentaltemperarore. Further, me MPU 114 consols a 
sptadle motor 140 through a driver 138 and control an electromagnet 
14 4thr„ughadrlverl42. Tne electromagnet 144 supplies an external 
^eticfielduponrecordinganderasureusta^^^ m 
caseofamagnedcaUyinducedsuperresoluttonn^eB.opdcmed.um 

CMSR medium) in me MO cartridge of 1.3 GB, the externa, magnetic field 
te also supplied upon reproduction. ADSP 115 performs a servo control 
for positioning an objective lens mounted in a head actuator to a target 
position onmemagnetoopticdiskonthebasisofaservo error signal. 
The servo controlhas two functions of a tracking control for positionmg 
m e objective lens to the target track position on the medium anda 
focusing control for controlling the objective lens to a focal position on 
themedium. to correspondence to the servo control, a photodetector 
146, a focusing error signal deleting circuit (FES detecting circuit) 148, a 
tracking error signal detecting circuit CTES detecting circuit) 150, and a 
trackzenxross point detecting circuit (TZC detecting circuit) 152 are 
previded. TheF K detectingdrcmtl48»rn 1 safbcusingerr„rsignalb !i 
toexample.ataufeedgememodasafocustagop.icalsysten, TheDSP 
„ 5 drives a focusing actuator 156 by a driver 154 with respect to the 
focusing control, thereby positioning the objective lens to the focal 
positiontothe^ticalaxialdirection. With respect «, the tracking 
control, the DSP 115 drives ahead actual 160 using a VCM by a dnver 
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158, thereby positioning the objective lens ,„ a target track center on the 



medium. 



. 1tt _ it n0 4 is provided for the MPU 114. 
A recovery processing unit iiw is pruviu 

A formardng operation for initializing the ID area of the magnetic 
^^mediurntatherecordi^direcdonisexecutedandthe 

error or fluctuation of the temperature in the apparatus. 

Hg 12 is a flowchart for an error recovery process upon 

recording direction according to the invention is used in the 
^oopucdisUdnveinFigs.llAandllB. The error recovery 
p.ocessismadeoperauvewhenareaderroriscausedduetothe 
reproducuonbytheMSR. Hrst, instep S!, a retry read (retry readmg 
alM is executed. If the error occurred due to the retry read m ^ e ^ 
S2 , a count value of a counter N is increased by in step S3. After *at, 
whether the count value of the retry counter N has reached the number 

(A) of retry times or not is discriminated in step S4. The retry counter N 
- Ointheinitialstate. If the count value of thererry counter 

N is not equal to the predetermined value (A) in step S3, the processus 

number „, dmes of the rerry read reaches the predetermined value (A), 
^SSfonc^andwhemerformatnr^hasbeenfhushedornot.s 
„ated. ifNO.stepSafoU^andU.eformattingtoinWaB.edte 

^^^^^^^^"^^ 

e^ed. ThelDareajustbeforemedauareaisimualrzedm^e 

tfing direcu on by the formardng for imualizing the ID areainthe 
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showninHg.T.fonned.sothat.he.eprodudngpo^n^onme 

.^powsideisenlarged. Therefore, the processing routine is 
^ed^stepsxandthere^readisexecutedagah,. Thus .he 
^ucdontowMch^eerrorhasoccurredso.arer.ersa^eof^ 

M Theerrorrecc.erycanbecomple.ed. As a magnetoopuc 
^^u.wh.ch.heerrorreeoverypr^inH^.^an.1 

iaBisexecu^whenthereaderrorc^curred^.hrespect.o.he 
^ona.^p.ic — n^uniinwMchfteroareahas 
^^inidaU^intheeras^direcdonatthestaseof 

UB aproper recovery canbeaccomphshed. Even in case of the 

n>areahasah^dybeenini»alfcedi„fte^ 

^ as an error recovery, so that the nutiahzanon in the recordu* 

the initial state, a possibility of the error recovery is raised. 

uisaflov^fora^oeraturereo.veryprocessby 

fte.nagneUH.pncdisKdriveinngs.llAandnB. in the magnetoopnc 

^medinnra^tofte— n, — . — 

temperature conoid so far are broken and the read error occurs. 
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Therefore, in the temperature recovery process in Fig. 13, the 
temperature in the apparatus is read in step SI in accordance with a 
predetermined time schedule. Whether a temperature change « .large 

the previous temperature in the apparatus and the present read 
temperatureinmeappararus. temperature change is iarge, step 

S3foUows. Thetorn^tohudanzememareaonmemagnetoop^c 
medium in the recording direcdon is executed, thereby 

en^mereprc^ucingpowernwgin. Further, besides me 

recording direcdon such as error recovery process in Fig. 12 or 
temperaturerecoveryprocessinFig. 13, it is aiso possibie to execute a 

formatdngprocessofAemagnetoopdcrecordingmeotum. 

According to me invention as mentioned above, the buffer 
area, sector address area, and gap area sandwiched between the data 
a^ormeportionjustbeforethedataareaar^isunifornuy 

head position ofthe data area. The medium in which even at the head 

reaiized by the smaUer reproducing power and the wider reproduong 

power margin is obtained can be provided. 

Whenmerecoveryconditionsuchasreaderror.fluctuauonof 

the temperantre in me apparatus, or the ite occurs in the storing 
apparatus, by executing the initiation formatting for uniform* 
rnagnedzing the buffer area, sector address area, and gap area 
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sandwiched between the data areas or the portion just before the data 
area in the recording direction, the reproducing power margin at the 
head of the data area which becomes a cause of errors can be widened. 
The recovery of performance of the apparatus against the error or 
temperature fluctuation can be more certainly performed. 

Although the above embodiment has been described with 
respect to the magnetooptic recording medium ofthe land recording such 
that the signal is recorded onto the lands 12 as shown in Fig. 3, the 
invention can be also similarly applied to the land/groove recording 
m edium in which the signal is recorded on both of the lands 12 and 
grooves 14 in Fig. 10 and, further, to the groove magnetooptic recording 
medium in which the signal is recorded on the grooves 14. 

The ID area on the medium of Fig. 3 or 10 is not limited to 
that in the embodiment but can be also replaced with an emboss train 
comprising the concave portions of an arbitrary shape formed on the 
lands in case ofthe land recording, an emboss train comprising the 
convex portions of an arbitrary shape formed on the grooves so as to 
have a height to the land surface in case of the groove recording, and 
further, an emboss train comprising the concave or convex portions 
corresponding to each ofthe lands and grooves in case ofthe 

land/groove recording. 

The emboss areas are optical reproducing areas for optically 

reproducing the signal, while the data area is a magnetooptic 
reproducing area for magnetooptically reproducing the signal. 

As another embodiment of the optical disk drive in Figs. UA 
and HB, the functions as a format writer which is used in the 
manufacturing line ofthe magnetooptic recording medium ofthe 
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^noncanbeaisoreaEzed. * functions as a format 

realized as a 



format processing unit by executing a program of me MPU 



o.lpor.fonofme^areaonmemagneto.p.icrecording 

^on. Tneinventio nmcorporates proper moainca.onsw.thout 
^mgmeobjectsandac^esofmenwenuon. Furthen«he 
^^isno.nmi^bymer^eHc^vaiuesshowninmeabove 

embodiment. 



